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Iptroduction 
The author was requested by a representative of the 
Ortho Chemical Company to test various fungicides and insecti-
cides on hybrid tea roses. 
. ' 
Roses are one of the mo~t time consumlng and most . diff-
icult ornamentals to manage due to several diseases and insects 
that attack t hem. Two of the first and foremost skills that the 
author had to acquire were the proper planting and the subse-
quent care of roses. 
The purpose of the research project was to compare the 
effectiveness of experimental products with presently available 
fungicide s and insecticides . Before new chemicals can be mar-
keted much data must be collected to show the safety and value 
of those products. '!his research project served as a source 
of data for evaluating six experimental products as well as 
five products already marketed by the Ortho Chemical Company. 
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Literature Review 
Roses 
The value of roses in the world is immeasurable. Nearly 
every home owner who has ornamental plants grows some roses. 
Many prefer to have dozens of r ose plants arranged in beds for 
landscape attraction. Even city organizations use rose beds 
as tourist attractions and centers of beauty. According to 
Hemp (14) more than one million rose bushes are sold in the 
Minneapolis-St. Paul area each year. He ranks Illinois second 
among the fifty stat es in the sale of cut roses. · 
Although the attractiveness of roses makes them appealing, 
considerable care is needed to keep them healthy, productive, and 
beautiful. Before the roses become an asset to the surrounding 
property much planning and work must be put into the future site. 
Most soils have a suitable pR unless overmanuring or 
overfertilizing has occurred in prior years so there is rarely 
need for liming the s oil ( 10 ). 
Good drainage is essential. If the soil is poorly 
drained tiling might be necessary (21). Saturated soil pr events 
·oxygen from reaching the roots and encourages the growth of 
various fungi in the soil. 
The rose bed should be prepared by deep tilling t o a 
depth of two to three feet as long as the subsoil is not mixed 
with the topsoil. Deep tilling a llows better percolation of 
n 
f 
I 
! 
' 
water away from the roots and allows placement of manure below 
the root zone. 
.3 
Several pounds of manure should be buried one and one-
half to two feet below the roots. Dried cow manure is recommended 
fort he best results. 'lhis will encourage deep, healthy root 
growth. If manure is used it should be separated from the roots 
by four to eight inches of topsoil to prevent early root damage 
(21). 
When the rose bushes arrive they should be carefully 
unpacked. Any broken or dead roots should be trimmed with care. 
Ir the plants have been in shipment for several days it is also 
advisable to soak the roots in water for an hour or two before 
planting. 
It is important to properly place the bushes in the bed. 
The holes should be large enough to accomodate all the roots 
without crowding them together and deep enough to bury the union 
oft he bud and stalk with about one inch of dirt (27). The d !s-
tance between the holes will vary with the varieties of roses 
being planted. Some roses will require one and one-half to two 
feet between plants while others need two and one-half to three 
feet· for each plant. A small mound of dirt in the center of the 
hole should be made to support the stem and allow the roots to 
be spread out uniformly. Once the bush has been properly placed 
into the hole some topsoil should be firmly pressed around the 
roots by stepping lightly on the loose soil. 
Timely and proper pruning is a necessary part of rose care. 
It is usually desirable to cut back the canes to a length of four 
4 
to five inches when the bushes are planted. Trimming after the 
first bloom and once again at autumn stimulates the plants to 
bloom again and helps to keep down disease. The midseason pruning 
should be planned to keep the bushes pfoperly shaped and to ailow 
heavy canes to develop. Rockwell(21) suggests cutting the stem at 
a thirty degree angle with the high end of the cut about one fourth 
inch above a bud. If terminal blooms -are trimmed after they age, 
. 
the cut should be below the sec ond or third leaf on that cane. 
At the end of the growing season dead stems and stem tips 
should be trinnned off. In extremely cold areas hilling up of dirt 
around the stems is necessary to prevent freeze damage to the stem 
and roots. This can also be done with a suitable mulch such as 
peat, leaves, or sawdust. In middle latitudes, no hilling is 
needed if the plants enter the winter season in a relatively healthy 
condition (21). 
As a result of hybridization modern roses need rich soil 
in order to be viable and productive. Fertilizing the rose plants 
is recommended at monthly intervals by Whiting (27). He suggests 
a handful of 5-10-5 analysis fertilizer around each bush once a 
month. Other authors recommend simply using dried manure as a 
mulch for best results (10, 21, 28). 
Another important phase of rose care is the control of 
grass and weeds. While weeds and grass do not offer a great amount 
of competition for nutrients and moisture. in a greenhouse, they 
must be controlled in open field conditions (6). Such control 
can be accomplished by hand weeding and hoeing, by mulching, or 
by using herbicides. Hoeing is time consuming but ~eeps the soil 
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loose around the plants so that better aeration results. A mulch 
conserves moisture but provides a harbor for certain fungi which 
can adversely affect the roses. A herbicide is effective in the 
control of weeds and grass but must be carefully used in order to 
prevent damage to surrounding plants. A combin~tion o:f these 
th~ee methods of control is usually the best program to :follow. 
One of the most important steps in caring for roses is tpe 
establishment of a disease control program. Some of the hybrids 
are more resistant to the various fungal and insect pathogens but 
none are completely immune (28). It is essential that a planned 
program of ·disease and pest control be followed to maintain 
healthy roses. Without such care a neglected rose may well die 
in two or three years.(28). 
Controlling Diseases 
Schafer (22) describes resistance in a plant as" ••• a 
character of the host plant causing i _t to have less disease, less 
insect attack or less overall loss than another . plant, cultivar, 
or species subjected to the same attack or epidemic." He suggests 
that genetic resistance be integrated with other methods of pest 
control. 
It is questionable , ·whether routine use of insecticides 
and fungicides is desirable on all crops. M~tcal:f (17) points 
out that one hundred per cent control of pests is not required to 
prevent e·conomic losses. In the case of roses routine application 
o:f :fungicides seems to be the only sure way to control the trouble-
some black spot diseas·e. 
Uniform application of fungicides is of utmost importance 
6 
to give greatest ·protection to the plant. There are several ways 
to apply the fungicides {18). These include wettable powders 
easily mixed with water, dusts, gr~riules, s olutions and suspensions. 
Diseases 
.The most widely occurring and destructive of all rose 
diseases is black spot ( 16 , 28 ). Its imperfect stage has been 
identified for nearly one hundred years with approximately twenty-
five different names being attributed to it {26). Among these were 
Erysiphe radiosum {Fries), Marssonina rosae (Fries), Asteroma rosae 
{Libert), and Actinonema rosae (Fisch). After the perfect stage 
was discovered in 1912, the name Diplocarpon rosae was given to the 
fungus. 
Black spot first appeared in America in 1831 (16, 26). 
No one knows where it actually started but it probably originated 
in Europe (4). Early identification came from Sweden in 1815, 
France in 1822, Germany in 1833, England in 1840 and Holland in 
1844 {16). The following classification scheme of black spot is 
recorded by Ainsworth (3). 
Kingdom : 
Subkingdom: 
Division: 
Subdivision: 
Class: 
Order: 
Family: 
Subfamily: 
Tribe: 
Genus and s pecies: 
Plantae 
Mycophyta 
Eumycota 
Ascomycotina 
Discomycetes 
Helotiales 
PseudoEezizoideae 
Dermateaceae 
Drepanopezizeae 
Diplocarpon rosae (Wolf) · 
The imperfect stage is by far the most common one in 
nature. The perfect or diplocarpon stage is found only in North 
America having never been reported in Europe or elsewhere (13, 26). 
This no doubt accounts for the confusion among early mycologists 
• ' 4 • 
in identifying the disease and describing 1 ts· llf e cycle. 
The fungus ls thought to overwinter in old leaves on the 
ground or in lesions on the stem in temperate ar~as. The spores 
from the leaves will be either ascospores or conidia but only 
conidla are produced by the spots on the stems (16). 
7 
Westcott (26) lists three types of fruiting bodies which 
form in the spring. One is referred to as micro-acervuli. These 
are spermagonia containing very small cells which act as male 
cells. A second variety is the apothecia. These are formed from 
a stroma between epidermal and palisade cells and are covered with 
strands. The third type of fruiting body consists of winter acer-
vull which form internally and produce new conidia · the next spring. 
The perfect or diplocarpon stage doesn't seem to be essential to 
the reproductive process because it is found only the in north-
eastern United States and centr&l Canada. 
The conidia are spread by splashing of water while the 
ascospores are forcibly discharged into the air when the apothecium 
ruptures. These ascospores can then be effectively dispersed by . 
the wind. If either type of spore falls on live leaves ·upon which 
mols·ture and temperature conditions are favorable, germination can 
occur withln six to nine hours. Optimum germination conditions 
are sixty to seventy degrees Fahrenheit with moisture present or 
one hundred per cent relative humidity (11, 16). In Gaurnann (13) 
he refers to some earlier research data when he lists the following 
information showing the affect of spore age and germination of 
conidia. 
1~ 
' 
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Age of spore Germination Onset of 
Germination 
(days) (%) (hours) 
3 92 14 
6 88 14 
9 71 24 
14 66 36 
19 45 48 
23 17 60 
27 6 72 
31 0 
--
This would indicate that newly ·produced spores will spread the 
disease faster than older ones. Inrection is usually slower in 
the spring when overwintered spores are responsible for the 
infection than in the swmner when newly-formed spores are held 
responsible for the infection as the growing season progresses (1)). 
Temperature also has dramatic affects on the percentage o.f 
spore germination. The rollowing graph is a portion or the work 
completed by Gaumann (1)). 
100% 
Influence of 
Air Temperature on 
Germination 50% . 
of 
Conidia 
0- c. 2 c. 
68•F. 
Soon after germination the fungus sends its germ tube 
directly through the cuticle by mechanical pressure rather than 
going through stomata (1)). Mycelial growth occurs between the 
cells oft he cuticle and epidermis with haustoria getting nour-
ishment from the epidermal and palisa~e cells. Westcott (26) 
suggests that the · haustoria actually enter the epidermal and 
palisade cells but G~umann (13) states that the haustoria do not 
enter these cells. Instead nourishment is drawn osmotically to 
produce conidia. Actually entry occurs only whep the perfect 
stage is produced within rotting tissue of decaying leaves. 
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The acervuli form under the cuticle and bear two-celled 
hyaline conidia on short basal stroma. These spores are then 
disseminated by r a in or sprayed water and can germinate immediately 
to s pread the disease. 
When the perfect stage forms, the spermatia are fi rst 
produced in the fruiting body deep within the tissue of the fallen 
leaf. Later asci and ascospores form and the pr eviously enclosed 
fruiting body opens wide at the top and develops int o a stalkless 
apothecium. 
Brooks (7) gives the following description of the fungus: 
"ascocarps epiphyllous, spherical to desciform, dark brown, 
100-250)1-:across , opening stellately; asci 70-80 X 15.J&; ascospores 
oblong ell iptical, unequally 2-celled, hya line 20- 25 X 5-6,-; conid-
ial acervuli (Actinonema rosae tibl Fr. ) sub-cuticular conidia 
two-celled, often constricted, straight or subfalcat e, hyaline, 18-
25 X 5-6)'- 11 
The visible identification· of. black ·spot is not difficult. 
The spots on the leaves are conspicuous--often half an inch or 
more across. They are black and have margins characterized by 
rays and tiny fibrils which radia te outward. Severa l s pot s may 
merge to form larger ones and nearly the whole leaf can be covered 
before it yellows and dro ps from the plant. The spots may be on 
either surface, but usually a ppear on the upper surface because the 
spores have a better chance of alighting and germinating there. 
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The yellowing of leaves and the eventual abscission is an 
important characteristic of the disease also. Completely naked 
stems by midsummer are not unusual if the disease isn't controlled. 
This yellowing and abscission of the rose l eaves could be 
due to excess ethylene production .by the leaves (9). It was first 
believed that the fungus itself produced the ethylene but when 
experiments showed that the production continued only as long as 
the plant tissue was alive this idea was a~andoned. It is now 
beli eved that the fungus triggers the leaf to produce ethylene (9). 
Since natural leaf-fall is triggered by ethylene production in 
senescing cells close to the abscission zone it would seem reason-
able that t he overproduct i on of ethylene could cause the yellowing 
and leaf drop. 
The damage caused by. the disease is entirely due to the 
weakening brought about by the loss of effective lear surface (28). 
The first leaves in the spring build up a food reserve in.the roots 
of the roses for winter-. If the summer leaves die the roots use up 
the food reserve too soon and the bushes often are winter killed 
due to the weakened condition. 
Since no hybrid seems to b~ completely immune to the 
disease (28) control is essential for the life of the roses. The 
only condition close to natural immunity sometimes exists in some 
industrial cities where sulfur pollution in the air is high. It 
seems possible that the sulfur in the air actually is sufficient 
to control the fungus. Other methods of control include removing 
and burning the infected leaves immediately upon detecting them. 
., 
I 
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Young (28) reports that one year he, in his own rose garden, 
allowed the black spot to develop in an isolated area, then con-
trolled it easily by picking and Qurning any infection outside 
that specific area. 
If sprays are required all sulfur fungicides seem to be 
effective against black spot (12}. These might cause undesirable 
"burning" of leaves if used in hot weather. Beaumont (5} recom-
mends copper base fungicides for adequate control. Massey (16} 
states that fixed coppers can damage foliage under cool, wet 
conditions. 
No matter what t he .type of fungicide used, the most 
important element of control seems to be regularity in the actual 
application. Protection must be before infection because most of 
the fungus grows under the protective cut i cle of the rose leaf 
after its growth begins. No known chemical w 111 kill it with out 
killing the leaf. Since the spores will germinate in six to nine 
hours under warm moist .conditions, prptection must be on the leaves 
at all times. Weekly or even bi-weekly spraying or dusting is 
recommended in the spring when rains are fr~quent. The interval 
between treatment may be safely increased to once every ·two to 
three weeks in the drier summer months , (16). 
Although black spot is by far the most troublesome pest 
for the rose grower there are other fungi which might cause 
damage to roses if no treatment is used. Fortunately, fungicides 
which control black spot also control them· satisfactorily. 
Powdery mildew causes trouble in cool moist climates. 
This is the common name for Sphaerotheca pannosa, an ascomycete. 
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According to Agrios (2 ) this fungus overwinters mainly as mycelia 
in buds although cleistothecia occasionally form on leaves. Inside 
these cleistothecia which are formed by the interweaving of hyphae 
around the fertilized cells are eight ascos pores. These ascospores 
result when the ascogonium, ferti li zed by the antheridium, develops 
into an ovoid ascus inside which the ascospores are produced. 
The mycelium send g lobose haustoria into the epidermal 
cells for nourishment. Some of the myceliwn form a weft of hyphae 
on the surface of the leaf. Some of these develop into short. 
erec t ~conidios pores. These conidia germinate best at temper atures 
of sixty-three to seventy-five degrees Fahrenheit with a relative 
humidity of ninety-seven to ninety-nine per cent. These germinating 
conidiospores send germ tubes through the cuticle and this forms 
haust oria within t he cells • . Within forty-eight h ours more conidio-
spores appear. 
The fungus appears as a visible white powdery mat~rial on 
the leaf surface . Control of powdery mildew is less difficult than 
black spot and will be accomplished with treatment for other fungal 
diseases. 
Aphids . 
Although there are some chewing insects which attack r oses 
this research was primarily directed at controlling aphids. The 
aphid is a three millimeter l ong small pink to green sucking insect 
which is fairly connnon and quite d~mag ing· if not controlled. The 
rose aphid is identified as Macrosiphum rosae L. - Following is the 
classification of this aphid according to Brunes (8). 
. I 
I 
! 
. 
Class: 
Subclass: 
Order: 
Suborder: 
Series ( 23) : 
Superfamily: 
Family: 
Subfamily: 
Insecta 
Pterygota 
Hemiptera 
Homo pt era 
Dimera 
AI>hidoidea 
Aphididae 
Aphidinae 
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The damage from aphids seems to be the removal of nutrients 
and liquids from cells of the host plant. These tiny insects 
pierce the cell walls and suck out the liquid. Rapid reproduction 
·allows great numbers to become established on a single leaf. 
The reproductive cycle of the aphid is unusual and some-
what complicated. Eggs laid in crevices around buds and stems hatch 
out in the spring producing only wingi~ss females. These females 
produce a colony without mating. Making up this colony are wing-
less females cailed "stem-mothers." These reproduce when only a 
week or so old, producing fifty to one hundred offsp~ing. When 
the leaf becomes crowded some of these develop wings and fly away. 
The name "spring-migrants" is given to these female aphids. Near 
fa~l a generation of two kinds of individuals are produced--winged 
males and winged females called "fall-migrants." .'Ihe winged fall-
migrant females give birth without mating to wingless females which 
must mate with the winged males from the previous generation. These 
"true" females, as they are called, lay one to four or more large 
fertilized eggs in a sheltered placei These eggs will hatch next 
spring and become stem mothers , (17) • 
. The aphidsprefer to establish themselves on new leaves 
probably because of soft.er cuticle and therefore affording easier 
penetration of the cells. The colonies become established on the 
underside of the leaves out of direct sunlight. 
Control is not difficult with a regular use ot any· standard 
insecticide. Sprayi ng should be done every week or two. It is 
otten desirable to incorporate insecticide and fungicide into one 
spray to conserve time. A new method of controlling sucking insects 
such as aphids involves the use of systemic insecticides. These 
appear to be effective and promising in control (17). 
I 
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1t r-f ,I Methods and Materials 
I .. f 
·h . 
·~! '. Establishing the Plot 
... . 
~. 
.. , The site of the rose plot used for this research project 
was about three miles east of Charleston, Illinoi~ on Route 16. 
The fact that the location was on a high corner of a field where 
clover had recently been plowed down provided excellent drainage. 
There was no shade or other physical barriers near the plot to 
affect weather conditions. The soil was not fertilized or limed 
because one part of the research involved the testing of certain 
materials containing fe r tilizer. 
On May 4, 1970,one hundred twenty-four roses were planted. 
The Peace variety was selected because of its popularity and wide 
use and also because of its high susceptibility to black spot. 
Peace rose bushes are wide spreading so two and one-half to three 
feet of distance between each plant is recommended. 
These roses were planted in holes drilled with a tractor 
mounted auger. The holes were drilled to a depth of about two 
feet. Then loose soil was used to fill the holes up to the desir-
able depth for planting. The bushes were spaced about six feet 
apart in five rows of varying length (Table 1). At the time of 
planting the soil was very moist and was packed firmly around the 
plant roots. 
Care of the roses included trinnning back the canes to 
green living tissue when they were planted. The plants responded 
well to the moist conditions and were in full bloom by June 6. 
· l 
~ 
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The old blooms were then removed and the first phase of the chem-
ical testing was begun. 
Scope of research during 1970 
17 
.The purpose of the project was to test certain chemicals 
supplied by Ortho Chemical Company. Those chemicals were designed 
to give fungal and insect protection to roses. The registration 
of new chemicals requires a great volume of field-gathered data 
from a variety of locations. It was the desire of the Ortho field 
representative that some data be provided from the ·charleston, 
Illinois, area. 
Throughout the project experimental chemicals were compared 
to standard, registered insecticides and fungicide~ that Ortho was 
already marketing. 
During 1970, the first comparative study of Ortho's 
Phaltan fungicide and an experimental fungicide designed for 
easier application was begun (Ta.ble2). This portion of the 
proJect was continued in 1971. Phaltan is a powder which requires 
considerable stirring to dissolve in water. The experimental 
product was a water suspension which was easily diluted. Both were 
mixed with water and sprayed on the foliage and stems until run-off. 
A second comparison was made between Ortho Rose and Flower 
Dust and a high pressure fogger (Table)). Both were expected to 
control fungal and insect problems for home gardeners who had only 
a few bushes and did not want to mix sprays. 
A third phase of the 1970 work was comparing Ortho 3-Way 
Rose and Flower Care Chemical to an experimental product with the 
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Table 2. Phaltan -Fungicide Field Map (1970) 
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Tabla J. Ornamental Foggar Trial (1970 ) 
* 
* 
* 
* 
* 
* 
* * * 
* * * 
* * * 
* * * 
* * * * 
* * * 
~!-
* * * * 
* * * 
•:} 
* 
* * * * * 
* 
ir 
* * 
~} 
-~ ·o/F ir -~ 
* 
-~ 
* * * * 
i} 
* * * 
·U· ~} 
•!} i} 
* * * i~· t'r -:c 
* 
,'} 
~C" ~· -~ 
* * 
"lvC' R/D .,, , C' 
* 
~.~ 
-x-
* 
~~ 
* 
~} .;~ 
-~ -!(· V ,,. 
* * >1. ~~ ~:-
* * 
* 
., 
;,• .. i\· -!i" 
* 
~!- ~~ ' * 
* * 
~r 
* 
* 
~~ -!:-
* 
,} 
-ri9 
* 
~r {~ 
~, 
~· 
* 
-:~ 
i} 
0/F 
-
ornamental fogger ~'" 
. 
* R/D = Rose & Flower Dust '>~ 
*=one rose bush 
20 
same controls in its makeup (Table 4). 'I'he standard 3-Way chemical 
is so designed to fertilize, prevent weed and grass growth, and 
provide systemic protection from ~ucking insects for six weeks after 
each application. The experimental chemical was tested in antici-
pation of increasing the six week interval between treatments to 
eight weeks (see Table 5 for formulations of chemicals tested). 
These 3-Way products were applied by sprinkling a measured amount 
in a nine square foot area around each bush. Then the chemicals 
were hoed in to a ·depth of one fourth to one-half inch. This 
application was made only one time, July 11, 1970, so that duration 
o~ protection could be tested (Table 6). Control checks were made 
with fertilizer and with the herbicide. 
The roses used for this test were growing on soil that 
had not been previously used for ornamental growth. There was 
little likelihood that spores of the various fungi which were to 
be controlled were in the area. A -plan was established to innoc-
ulate some of the plants and allow o~~ers to become natura+ly in-
fected (Table 2) . By doing this it was possible to observe how 
fast the fungus could spread if uncontrolled. It also allowed tests 
to be conducted on the ability of the various fungicides to bring 
the disease under control once it appeared on the plants. 
~nnoculation was accomplished in two ways. On July 15 a 
handful of rose leaves from a nearby rose bed showing visible 
black spot infection was ground up in distilled water. This mix-
ture was then diluted in three gallons of distilled water and 
sprinkled on sixty-five of the plants . This init1al innoculation 
was followed by a different method on August 1. On this date 
twelve infected leaves were dropped on top of each bush that had 
Table 4. 3-Way Rose & Flower Care (1970) 
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a-1 X 
b-1 X 
a-1 X 
'b-1 X 
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Table 5. Products tested with recormnended rates of application~ 
Product 
3-Way Rose & Flower Care (standard) 
Furdan (experimental 3-Way) 
.25% Treflan on 8-12-4 fertilizer 
8-12-4 fertilizer 
-
Phaltan (standard) 
Phaltan Flowable (experimental) 
Isotox (standard) 
Isotox 9443 (experimental) 
Isotox 9984 (experimental) 
Orthene-i: ( experimental) 
Ornamental Fogger (experimental) 
Rose & Flower Dust (standard) 
Rose & Flower Dust (used as spray) 
Aerosol Bomb (standard) 
*available in pre-measured packets 
Application Rate 
2t lbs./100 square feet 
2 lbs./100 square feet 
2 lbs./100 square feet 
. 
2 lbs./100 square feet 
6.05 gm/gallon H2o 
· 15 ml/ gallon H2o · 
15 ml/gallon H20 
15 ml/gallon H20 
15 ml/gallpn H20 
.5-1 lb./acre 
Spray until marker dust 
is barely visible 
Apply freely to leaf 
surface 
8 Tbsp./gallon H20 
Apply until leaves 
are barely moist 
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Table 6. Schedule of Chemical Applications (1970) 
Treatment 
Phaltan (standard and experimental) 
J-Way Systemic chemicals 
. Ornamental Fogger and 
Rose and Flower Dust 
Treatment Dates 
July 15, 24 
August 1, 9, 23 
July 11 
July 15, 24 
August 1, 9 , 23 
· previously been innoculated to assure ample infection . in the field. 
The remaining plants were a llowed to become infected na turally. 
The Phaltan-experimental fungicide test was continued until 
1971 to get additiona l data after more uniform infection of black 
spot had occurred. 
Scope of 197 1 work 
The use of systemic insecticides was discontinued in 1971 
so that four different surface insecticides could be compared. In-
cluded were (A) Ortho's Isotox (CS8530, std.) 5% MSR, 5% Sevin, and 
2% Kelthane, (B) Isotox (CS9443, exp.) 7.5% MSR, 5% Sevin, ( c ) Isotox 
039984, exp.) 5% MSR, 5% Sevin, 4% Kelthane, and (D) Orthene · (CS9929, 
exp.) 75% active C4H10No3Ps.(Table 7). 
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Each of these insecticides is designed to be diluted in 
water and sprayed directly on the plant foliage. It would not be 
necessary to use them regularly but fort he purpose .of uniformity 
they were applied with the fungicides on a weekly basis from July 
13 through August 11 . (Table 8). 
Table 8. Schedule of Chemical Applications (1971) 
Treatment 
. .. 
Rose & Flower ust 
Phaltan 
Ornamental fogger 
Aerosol bomb 
------
0rthene I 
Isotox formulations 
Treatment Dates 
·May 30 
June 9, 17, 24, 29 
July 7, 13, 21 
August 3, 11, 18, 29 
September 9 
July 13. 21 
August 3. 11 
As was previously mentioned the two fungicides were used 
during the sec ond year of the project to control black spot to a 
desirable and acceptable level. Ther e was also a continuation of 
the fogger tria l and an addition of an aerosol designed to control 
fungi and insects in small rose beds (Table 9). 
Throughout both years of the trials an attempt was made to 
replicate each chem1cal at different locations in the plot. The 
reason for this was to compensate for slight differences in the 
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Table 9. Fungicide Map (1971) 
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soil, adjoining vegetation, and chemicals used on adjoining plants. 
Application of the chemicals was done primarily with a hand 
pump pressure sprayer. Some of the chemicals had their own appli-
cation device. The pressure sprayer was thorougµly rinsed between 
each chemical change so that a minimwn of chemical mixing would 
occur. 
Care of the roses consisted of clipping the old blooms 
back to the fifth leaflet on the stem, hoeing when necessary to 
prevent weed and grass competition, and cutting back the stems to 
live tissue the spring of 1971. 
Ratings of fungus and insect control were done according 
to the suggestion of the Ortho Chemical Company re presentative. 
Aphid control was evaluated by randomly selecting three new shoots 
on each plant and recording the number of those which had aphid 
colonies present. Only colonies were considered significant. This 
data was then converted to a scale of zero to ten with zero indi-
cating no control and ten representing one hundred per cent control 
of aphids. 
Rating fungal control was done by random selection of ten 
leaves on each plant and r ecording the number of leaves · infested 
with black spot. This nwnber was then converted to a scale sim-
ilar to that of the aphid recording scale with zero indicating no 
control arid ten representing perfect control. 
Discussion of Results 
In discussing the project each phase will be separately 
viewed. 
The )-Way Rose and Flower Care phase indicated that the 
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experimental Furdan would give protection at eight-week interval 
treatments comparable to six..week interval treatments w 1th the 
standard bi-Syston (Table 10). Both formulations resulted in 
exeellent weed and grass control. No phjtotoxic effects were 
noticed when twice the recommended rates for each chemical were 
applied. There was noticable increase in plant growth when the 
recommended fertilizer amount was doubled. This might indicate a 
higher analysis fertilize~ would be advant~geous. 
Since the Phaltan fungicide was used over a two year 
period the results should be considered highly significant. Dur-
ing the first year neither of the formulations were effective in 
killing the fungus once it had become established (Table 11). This 
was expected (20). 
During 1971 fungicide protection ratings were not extremely 
high although most of the products prevented defolia·tion. There 
was no significant leaf drop w i th a rating of five or above (Table 
12). Occasional appearance of infection on leaves did not seem to 
injure the plants. The fungicide applications in 1971 were not 
begun until May 30 (Table 8). This allowed infection of early 
leaves and appearance of spots on those leaves. rn the -counting 
it is possible that the same early infected leaves were recounted. 
Comparison of the Ornamental Fogger with the standard Rose 
and Flower Dust was made to find the desirability of the fogger in 
controlling both fungal and insect pests. The fogger had a white 
powder marker as a gauge in applying the proper amount of chemical. 
The powder left an undesirable white discoloration of the foliage. 
Even after the author had used it several times, he found it diff-
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Table 10. 3-Way Systemic Trial (1970) 
10 represents perfect control. 0 represents no control. 
Treatment 
Furdan CS8264 
l X 
2 X 
Di-Syston (std.) 
l X 
2 X 
Treflan CS 7601 
l X 
2 X 
Fertilizer 8-12-4 
1 X 
2 X 
Untreated 
Date of count and interval after applicatlon 
a 
August l August 22 September 6 September 27 
3 weeks 6 weeks 8 weeks 12 weeks 
9.0 8.7 9.0 9.5+ 
8.o 8.3 7.7 9.5+ 
8.3 6.7 9.5+ 6.3 
9.0 8.o 7.3 9.5+ 
3.7 3.7 5.3 9.5+ 
3.3 4. 7 . 6.3 9.5+ 
2.3 3.3 4.7 9.5+ 
4.3 4. 7 5.3 9.5+ 
3.1 6.2 5.6 9.5+ 
a-cold weather probably accounted f or absence of aphids 
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Table 11. Fungicide Evaluati on (1970) 
10 represents perfect control. 0 represents no control. 
Treatment Rating on Observation Date 
August 22 September 6 September 27 
Phaltan Flowable 
on natural infection 
1 X before 10 :' lQ j ;. 9.2. 
1 X after 10 . 9.8 5.8 
on innoculated 
1 X before 10 : . 9.8 2.6 
1 X after 6.1 5.3 1.8 
2 X after 6.8 2.5 2.2 
Phaltan (standard) 
on natural infection 
1 X before 10 10 8.8 
l X after 10 9.1 5.4 
on innoculated 
1 X before 10 10 9.1 
l X after 6.6 3.1 2.9 
2 X after 1.3 4.4 1.8 
Untreated 
natural infection 10 7.9 4.2 
innoc ula ted· 1.4 3.5 .8 
Table 12. Fungicide Data (1971) 
10 represents perfect control. 0 represents no control. 
Treatment Rating on Date 
July 20 August 18 October 
Phaltan (std .) 1.11 8.26 1.11 
. 
8 ·.62 Flowable (exp.} 8.22 8.53 
Aerosol bomb (exp.) 8.66 6.66 4.40 
Ornamental fogger (exp.) 6.40 3.40 3.40 
Rose & Flower Dust as dust 
(std.) 7.40 7.89 6.10 
Rose & Flower Dust mixed 
with water and sprayed 
(std.) 7.60 6.90 6.20 
Control ob 7.33C 2.33 
a-rating made four weeks after last application of fungicides 
b-plants were _completely defoliated 
!Jl 
'· . 
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c-rating made on new leaves after complete defoliation had occurred 
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fcult to keep this marker powder to an acceptable level. The 
Rose and Flower Dust did leave a whi t ish residue on the leaves 
but not nearly as noticeable as t he ·Fogger . Both gave excellent 
control of the black spot (Table 13). The Fogge r presented sig-
nificantly better control of aphids (Ta ble 14). 
Table 13. Black Spot Control. (1970) 
Treatment 
Fogger 
R.ose & . Flower Dust 
August 1 
10 
10 
August 22 Sept. 6 
10 10 
10 10 
Sept. 27 
10 
10 
Table 14. Ornamental Fo£ger Data (1970). Aphid control. 
Treatment 
Fogger 
Rose & Flower Dust 
August 1 
10 
8.3 
August 22 Sept. 6 Sept•' 27 
. 9 .. 5 10 10 
7.8 8.9 10 
In both Tables, 10 represent s perfect control. 0 represents no con-
trol. 
An aerosol bomb was also tested as an incidental. It gave 
very good prote_ction from apl?,ids and acceptable protection fr om black 
spot (Table 12). All fungicides tested prevented powdery mildew. 
Of the four insecticide formulations tested in 1971, the 
newest product, Orthene , gave consistently better control of the 
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aphids (Tables 15, 16). It was premeasured in packets which 
would dissolve in water. This made it very easy to prepare for 
application. Phytotoxicity observations were made on all the 
insecticides except the standard Isotox. No undesirable effects 
were noticed with the application of twice the recommended rates. 
The aphid population was not extremely severe but the 
arrangement of controls among the treated plants provided relia-
bility for the data (Table 7). 
Both the Isotox and Orthene formulations had disagree-
able odors when stored in a small area. The Isotox retained its 
odor even after being mixed with water but the Orthene did not. 
I 
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Table 15. Insecticide treatment. (1971) The following treat-
ments were used over Phaltan Rose & Garden Fungicide 
which was applied at a rate of 6 gm/gallon. 
Treatments Dates Rated 
7-20 . 8-7 8-18 8-29 
Orthene cs 9929 
6 gm/gallon 10 10 10 10 
12 gm/gallon 10 10 . 10 10 
Isotox (standard) 
15ml/gallon 10 10 10 9.3 
Isotox 9443 
15ml/gallon 10 10 10 9.3 
30ml/gallon 10 9.3 10 10 
Isotox 9984 
8.7 15ml/gallon 10 10 10 
30ml/gallon 10 9.3 10 9.3 · 
Unt~eated 6.6 1.2 4.-2 7 .2a 
a-In all ratings 10 represents perfect control. 0 represents no 
control. 
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Table 16. I nsecticide treatment . (1971) The following treat-
ments were used over CS 8918 Phaltan 2.6 Flowable 
which was applied at a rate of · l 5ml/gallon. 
Treatments Dates Rated 
1-20 8-7 8-18 8-29 
Orthene cs 9929 
6 g~a llon 10 10 10 10 
12 g gallon 10 10 10 10 
Isotox (s tandard) 
l 5ml/ga llon 10 a.1 10 10 
Isotox 9443 
· 15ml/gallon 10 10 10 8.7 
· JOml/ gallon 10 a.1 io 10 
Isotox 9984 
15ml/gal l on 10 9.3 9.3 1.3 
JOml/gallon 10 10 10 6.7 
Untreated 4.2 5.0 1.6 1.-zi 
a-In all rat ings 10 represents perfect ·control. O represents no 
control. 
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Swmnary 
The growth and care of.roses requires a great amount of 
knowledge, skill, patience, and experience. To be suc~essful one 
must develop a program of regular care and maintenance of the rose 
bed. Hybridization has produced many beautiful variations in 
blossoms, size, color, and shape but it has also weakened the 
natural resistances of the rose. It seems essential that . fungus 
and insect control be implemented • . There are many fungicides and 
insecticides on the market today. Companies like Ortho Chemical 
Company are continually researching new products and methods to 
aid the rose grower. 
The most effective products tested were those designed to 
be mixed with water and sprayed on the plants until run-off. Among 
these were the Phaltan Flowable fungicide and Orthene, the experi-
mental insecticide. Both gave superior results in comparison to 
the standard products now marketed by Ortho Chemical Company. 
Ortho Rose and Flower Dust is effective in controlling 
both insect and fungal pests. Its effectiveness is increased 
when the dust is mixed with water. 
The t wo aerosol products tested were not as effective as 
the others. The Ornamental Fogger left an undesirable white film 
on the foliage and Aerosol Bomb did not give as much protection 
from black spot as did the Phaltan products. 
Regularity in application of fungicides and insecticides 
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is probably the most important factor in controlling the diseases 
of roses. If the plants are neglected for even a few weeks their 
beauty, vigor, and productivity will diminish. 
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